With this prospective observational follow-up study of 165 methicillin-resistant Staphylococcus aureus (MRSA)-positive individuals (23 health care workers and 142 patients), we determined that our MRSA eradication therapy protocol results in a high success rate (81%). Five or more negative culture sets give a predictive value for MRSA eradication therapy success of >90%. Furthermore, MRSA colonization, at least in the throat, and the presence of wounds just before the start of MRSA eradication therapy are associated with MRSA eradication therapy failure.
Carriage of methicillin-resistant Staphylococcus aureus (MRSA) precedes endogenous MRSA infections (4, 11, 24, 34) . MRSA prevalence in the Netherlands is among the lowest in the world (13) because of an active "search-and-destroy" policy (35, 38) . The "destroy" part of this policy is important, because it eliminates two out of the three known reservoirs: carriage in patients and health care workers (HCWs). The third reservoir is the environment.
Different MRSA eradication therapies have been studied (1, 2, 7, 8, 10, 15, 17-19, 22, 26, 29, 31, 33, 36, 37) . Failure of MRSA eradication therapy has often been attributed to colonization of extranasal sites (2, 17, 20) . No consensus exists regarding the number of follow-up cultures that should be obtained after MRSA eradication therapy to assess the success of treatment. The Dutch national policy (WIP) suggests a minimum of three follow-up culture sets to declare a former MRSA carrier negative. However, this culture rule is based not on solid evidence but on expert opinion (40) .
The aim of this observational study was threefold: first, to assess the success rate of our MRSA eradication therapy; second, to analyze determinants predicting the outcome of eradication therapy; and third, to assess the minimum number of follow-up screenings after eradication therapy that are necessary in order to determine its success.
(This work was presented in part at the 48th Interscience Conference on Antimicrobial Agents and Chemotherapy-Infectious Diseases Society of America [ICAAC/IDSA], Washington, DC, 24 to 28 October 2008.)
We prospectively studied 165 newly detected MRSA carriers, either health care workers (n, 23) or patients (n, 142), at the Erasmus University Medical Center (Rotterdam, Netherlands) from 2005 until 2008. Of these carriers, 110 were eligible for MRSA eradication therapy and follow-up (Fig. 1) . Baseline FIG. 1. Flowchart demonstrating the outcomes for MRSA-positive individuals after the first detection of MRSA. Unsuccessful treatment was defined as one or more cultures positive in one or more out of six consecutive follow-up culture sets (e.g., nose, throat, perineum, and any wounds or skin lesions present). *, patients not included because either (i) there was no treatment in our hospital (n, 26), (ii) they were not eligible for treatment (due to relative contraindications for eradication therapy, loss to follow-up after the first MRSA detection, or a high risk of noncompliance with treatment) (n, 17), or (iii) they died before treatment could be offered (n, 12). ¥, no new MRSA eradication therapy because of newly arisen relative contraindications for eradication therapy (n, 7), unavailability of new therapy in our hospital (n, 1); or loss to follow-up (n, 1). †, no new MRSA eradication therapy because of newly arisen relative contraindications for eradication therapy (n, 4). ‡, not included in the intention-to-treat analysis. characteristics are given in Table 1 . Statistical analyses were done using SPSS, version 15.0 (SPSS Inc., Chicago, IL).
At the time of first detection of MRSA (baseline measurement), as well as before the start of MRSA eradication therapy (second measurement), swabs were taken from all defined culture sites: the anterior nares, the throat, the perineum, and, if present, skin lesions, wounds, or indwelling devices. All cultures were tested by a PCR method (23) .
All MRSA-positive individuals, whether they received eradication therapy or took the "wait-and-see" option (see below), were followed up with screening of all culture sites. Six follow-up culture sets were taken, with a median interval of 7 days (range, 2 to 230 days) between sets. For individuals undergoing MRSA eradication therapy, the first follow-up culture set was taken 1 week after the completion of therapy. The median duration of all follow-up cultures for the individuals who became MRSA negative (20 individuals with spontaneous MRSA clearance, 71 with successful MRSA eradication therapy, and 3 with spontaneous clearance after MRSA eradication therapy failure) was 43 days (range, 17 to 366 days). The median duration of follow-up for individuals whose first eradication therapy failed (n, 27) was shorter, because they did not complete the six follow-up culture sets (median, 12 days; range, 4 to 137 days). Patients who had MRSA-negative cultures at all sites at the second measurement were offered the "wait-and-see" option (postponing eradication therapy and starting follow-up), and with this option, 20 patients (18%) spontaneously cleared their MRSA. The median number of colonized sites was significantly lower in patients with spontaneous MRSA clearance than in patients who needed MRSA eradication therapy (Table 1) . Patients who received eradication therapy were more often colonized at both nasal and extranasal sites or at extranasal sites only than those with spontaneous MRSA clearance. This observation can be clarified by considering the findings of methicillin-susceptible Staphylococcus aureus (MSSA) studies showing that individuals with multiple-site colonization more often have high bacterial loads, which are associated with persistent carriage (8, 20, 27, 28, 39) .
MRSA eradication therapies are listed in Table 2 . These therapies were accompanied by hygienic instructions for daily life at home, such as washing bed linen, clothes, and towels. All health care workers (n, 20) received eradication therapy immediately after detection of MRSA (three HCWs were treated in another hospital). For MRSA-positive patients, the presence of indwelling devices, including drains, catheters, tracheostomas, and other implanted materials penetrating the skin, or nonintact skin was a relative contraindication for eradication therapy (14, 36) , and MRSA eradication therapy was postponed if possible. Therefore, 68 patients received eradication therapy during the study period.
In total, 88 individuals received a mean of 1.5 MRSA eradication courses (range, 1 to 3 courses) per person. Seventy-one individuals (81% of those included in the intention-to-treat analysis) became MRSA negative (defined as six MRSA-negative follow-up culture sets). Eradication therapy has been studied in the past and has shown variable success rates (2, 6, 9, 12, 27, 28, 32, 36) . Previous studies used definitions different from ours to ascertain the success of treatment; therefore, comparison of outcomes cannot yield robust conclusions.
Determinants for MRSA eradication therapy failure have been demonstrated in the past (6, 14, 16, 20, 21, 36) , and our study confirmed several of these. Potential determinants of MRSA eradication therapy failure (MRSA-positive culture during follow-up) were colonization of the throat (74% compared to 53% with successful treatment; P, 0.06) and the presence of wounds (P, 0.05) at the second measurement ( Table 3) .
As is known (3, 6, 25, 30, 39 Other potential determinants could not be defined, probably due to our policy of postponing treatment for patients with relative contraindications for MRSA eradication therapy, which leaves only novel determinants of treatment failure to be revealed.
Seven (26%) of the individuals in our analysis whose first eradication therapy failed (n, 37) and 4 (44%) of the individuals whose second eradication therapy failed (n, 9) had MRSA-positive swabs after three consecutive negative culture sets taken more than 1 week after the end of treatment (Fig. 2) . Eleven (31%) of the 36 individuals who failed to eradicate MRSA would, therefore, be incorrectly considered to have eradicated MRSA if only three follow-up culture sets had been obtained. When left untreated, this group can contribute to the spread of MRSA. Therefore, our study demonstrates that with five or more follow-up culture sets, the predictive value for eradication therapy success is Ͼ90%.
We do not know whether individuals who became MRSA free according to our culture rule will remain so in the foreseeable future. In 2007 we started to follow up individuals from whom MRSA was eradicated with one culture set every 1 to 2 months for 1 year. To date, we have encountered recolonization in one case only.
Our study may have some limitations. First, we studied the overall effect of MRSA eradication therapies and spontaneous MRSA loss. We did not analyze one specific MRSA eradication therapy, because the therapy that was offered depended on the MRSA-positive sites (nares, throat, perineum or other sites), and in some cases (resistance to one or more antibiotics of the regimen, adverse effects, allergies), another antibiotic combination was used. Furthermore, when the different MRSA eradication therapies were analyzed separately, none of the regimens was demonstrated to be significantly superior with respect to the success rate of MRSA eradication. This is because our study was not designed for this purpose and probably also because of the relatively small population of individuals receiving MRSA eradication therapy (n, 88) that was studied. Second, infants, adults, and HCWs were included all together in this study, which assumes similar responses and epidemiology. As demonstrated in this study, patients have stronger determinants for MRSA eradication therapy failure than HCWs. In Table 1 we show that age (categorical or linear) is not significantly associated with the success of MRSA eradication therapy; this finding may be realistic or may be related to the presence of too small numbers per category. To study the effect of age on outcome, we should perform a large prospective study with balanced age categories.
In conclusion, the present study suggests that with our MRSA eradication treatment policy, a large proportion of MRSA carriers successfully returned to MRSA noncarriage either by MRSA eradication therapy (81%) or by spontaneous MRSA clearance (18%).
Furthermore, we recommend that five or more complete follow-up culture sets be taken to ascertain the MRSA status of an individual. The application of this rule may be a step forward in reducing the spread of MRSA.
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